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DETAILED ACTION 
Acknowledgment 

1. The amendment filed on 03/23/2007 in response to the Office action mailed on 
2/21/2007 has been entered. The present Office action is made with all the suggested 
amendments being fully considered. Accordingly, pending in this Office action are 
claims 1-12 and 14-21. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1, 3-6, 8-12, 14, 15 and 17-21 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Kunikiyo (US 6,717,267). 

4. Regarding claim 1, Kunikiyo (e.g. fig. 15) shows a semiconductor configuration 
for dissipating heat away from a semiconductor device having a plurality of power bus 
lines, comprising: a semiconductor substrate 1, an insulating layer 4/10 disposed above 
the semiconductor substrate; a power line (72/71AB/25AB/26AB) with a plurality of 
openings and a plurality of interconnect structures (2 8 A/2 9 A/ 1 9 C/2 0/6 A/46/4 5) with at 
least one pair of vertical portions 46/20A disposed in the insulating layer and a 
horizontal portions 28A disposed within the plurality of openings and above the 
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insulating layer, each of the vertical portions having a first end 46/45 in contact with the 
semiconductor substrate and a second end substantially level with the power line (28A 
same level than 25AB) semiconductor device, wherein the interconnect structures for 
dissipating heat through the substrate and further wherein the horizontal portion of the 
plurality of interconnection structures is substantially enveloped by a dielectric layer 
23/24/27 in the openings of the power line (col. 9/lls. 1-6 & col. 201/lls. 24-23). 




5. Regarding claim 3, Kunikiyo shows that the each of the plurality of interconnects 
structures comprises at least one via stack. 
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6. Regarding claim 4, Kunikiyo shows that the plurality of interconnects structures 
are close to the power line. 

7. Regarding claim 5, Kunikiyo shows that at least one of the plurality of 
interconnect structure is joined to one other of the plurality of interconnect structures 
using a bridge structure. Note that trenches (e.g. 28A) joint a plurality of vias using a 
bridge structure (i.e. z direction). 

8. Regarding claim 6, Kunikiyo shows bridge structures (i.e. 28A and 29A), each of 
the bridge structures joins a respective one of the plurality of interconnect structures to 
one other of the plurality of interconnect structures. Note that trenches (e.g. 28A) joint a 
plurality of vias using a bridge structure (i.e. z direction), 

9. Regarding claims 8, 14, 17 and 19, Kunikiyo shows that the interconnect 
structures (29A, 20A) are alternatively spaced apart form each other by width of one of 
the interconnect structures (e.g. 19C). 

10. Regarding claim 9, Kunikiyo shows that the plurality of interconnects structure 
(e.g. 26a) is alternatively spaced apart form a serpentine power line 25a by a distance 

(e.g. fig. 9). 

11. Regarding claim 10, Kunikiyo shows that the distance is a width of one of the 
plurality of interconnect structures (e.g. width of one via hole). 

12. Regarding claim 11 and 12, Kunikiyo shows that each of the interconnect 
structures (28A) is spaced apart from a power line 72 by a distance (e.g. 71 B). 
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13. Regarding claim 15, Kunikiyo shows that the ratio of width of one of the 
interconnect structures to the power line is between about 1 to about 20. Note that the 
lines and the power lines are identical. 

14. Regarding claim 18, Kunikiyo shows that the each of the plurality of structures is 
alternatively spaced apart within the power line by a distance. 

15. Regarding claim 20, Kunikiyo shows that the power line has a serpentine shape 

(e.g. fig. 9). 

16. Regarding claim 21, Kunikiyo shows that the power line has a liner shape in the 
depth direction (e.g. fig. 12). 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the. time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability, of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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19. Claim 7 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kunikiyo (US 6,717,267). 

20. Regarding claims 7 and 16, Kunikiyo teaches most aspects of the instant 
invention including an interconnection structure having a width (i.e.. design variable col. 
15/lls. 24-41), but does not disclose that the interconnect structure is from about 0.1 to 
10 micrometers. Nonetheless, the specification contains no disclosure of either the 
critical nature of the claimed arrangement or any unexpected results arising therefrom. 
Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the applicant must show that the chosen dimensions 
are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 
1990). Also, the specific width claimed by applicant, i.e., from about 0.1 to 10 
micrometers, absent any criticality, is only considered to an optimum value of the 
interconnect width structure disclosed by the Prior Art that a person having ordinary skill 
in the art would have been able to determine using routine experimentation based, 
among other things, on the desired accuracy, manufacturing costs, etc. (see In re 
Boesch, 205 USPQ 215 (CCPA 1980)), and since neither non-obvious nor unexpected 
results, i.e., results which are different in kind and not in degree from the results of the 
prior art, will be obtained as long as an interconnect structure is used as already 
suggested by the Prior Art. 

21. Claims 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kunikiyo 
(US 6,717,267) in view of Khan et al. (US 6,853,070). 
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22. Regarding claim 2, Kunikiyo shows most aspects of the instant invention 
including a substrate but does not disclose a heat sink in contact with the substrate. 
Nevertheless, Khan (e.g. fig. 2A) shows a mounting structure including a heat sink 
110/134 in contact with the substrate 102. According to Kahn this type of mounting 
structure provides an improved thermal, mechanical and electrical performance 
because the thermal stress is reduced due to a matched thermal coefficient (col. 1/lls. 
52-67; col. 2/lls. 1-6 and col. 3/lls. 14-21). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to mount the device disclosed 
by Kunikiyo in the mounting structure disclosed by Khan which includes a heat sink in 
contact with the substrate to provide a semiconductor package having a reduce thermal 
stress in order to improve the thermal, mechanical and electrical performance of the 
package. 

Response to Arguments 

23. Applicant's arguments filed 11/08/2006 have been fully considered but they are 
not persuasive. 

24. Applicant argues that the new added limitations are not taught by the prior art. 
However, Kunikiyo teaches the power line include a plurality of openings. As shown in 
figure 9 the power line includes parallel structures including openings (i.e. plurality of 
parallel inverted U). The inner areas are recognized as the plurality of openings. Also, 
the interconnections include a pair of vertical portions 46/20A (i.e. vias) and horizontal 
portions 28A (i.e. trenches) disposed within the plurality of openings and above the 
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insulating layer wherein the horizontal portion is enveloped by a dielectric layer 23/24/27 
in the openings of the power line. 

Conclusion 

25. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonardo Andujar whose telephone number is 571-272- 
1912. The examiner can normally be reached on Mon through Thu from 9:00 AM to 
7:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on 571-272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272^000/ 




Pjjnmary Examiner 
Art Unit 2826 



06/06/2007 



